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Study of the distribution of various elements ... 31’755/’53/&80/’6831’619/527

recrystallization. Hot-forged specimens annealed at 1,200°C retained the W liqua-~
tion after 1 hr, but after 6 hr uniform D of W in the Zr was achiaved and retafped
regardless of the subsequent rate of cooling, Neithar Snnor W appear to axhibit

- preferential concentration of the respective element along the grain boundaried of

" the internal interfaces formed by Zr transformation. Fe: Part of the test resylts
was published by the authors et al. in Atomnaya energiya, v.8, no.l, 1960, 58, Fe

' was concentrated primarily along the subboundaries formed in the a-phase trans-
formation. Part of the Fe was retained within the phase space, more soin 3}
Zircalloy-type alloys than in binary alloys. The structires resuiting from hot and
cold forging, followed by various quench, anneal, and slow-cooling procedures are
detailed. Ni: The D of Ni was nonuniform in all cast alloys; part of the Ni Wgs re-
tained within the lamellae of transformed a-phase, the remainder concentrated along
the interface formed during transformation. The results of various hot- andFcold-
working procedures and subsequent heat treatments are described. Cr: In qast
specimens quenched at 1,000°C the Cr was distributed uniformly, but upon slow
cooling from 900-1,000°C the Cr concentrated along the subboundaries of the a-
solid solution. Hot forging and 3-hr anneal at 9007 yielded a uniform D of Cr,
1,000° quench and 370-hr anneal at 400° did likewise. Nb: Nb was uniformly dis-
tributed in alloy quenched at 1,000°, also after forging at 750-800° and after 3-hr
anneal at 800°, Slow cooling from 900'-].,0000 led to Nb recrystallization. Nb
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Study of the distribution of various:elements ... $/755/61/000/003/010/027

concentrates along the a -phase subboundaries formed upon B-transformation; a
similar D was obsexrved after anneal in the P region both in the cast and in the hot-
worked alloy, C: Part of the results was published by P, L. Gruzin et al, in v.6 of
the Trans. 2d Internat'l Conf, on the Peaceful Uses of Atomic Energy, Geneva, 1958,
Atomizdat, 1959, 189. Additional detail is provided, especially on the selective car-
bide enrichment of some grains as against others. A comparison of the D of C in
the a and B phases shows that the solubility of C in the a-phase at 800°C is no less
than 0.1%, whereas it is significantly less in the P-phase, particularly at T near the
a==f -transformation T of Zr. Interpretation of results: The individual test
results are interpreted in the light of the effect of polymorphic transformations on
(1) dendritic liquation; (2) inclusions; {(3) boundary concentration, to which a new
phenomenon, namely, subboundary concentration,is added in the Zr and, no doubt,
in other metals. The phenomena involved in these transformations, and their
possible effect on the concentration of impurities along the newly formed discontin-
uity surfaces, are discussed with reference to 4 U.S. papers and V.I. Arkharov's
hypothesis on the intercrystalline internal adsorption. There are 23 figures and 12
references (5 Russian-language Saviet, 2 English-language U.5., and 5 Russian-
language translations of U.S. papers and textbooks).

ASSOCIATION: MIFI (Moscow Engineering Physics Institute).
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¢ruzin, P.L,, Bebikova, Yu.F., Gerasimohuk, G.S8., lebedev, A.K.,
Rozhavskiy, 0.8. Fedorov, G.B. :

The present etace and future plans for the applicatlon of radioac-
_tive isctopes and nuclear radiations in metallurgy and mining indus-

try

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 1, 1962, 6, abstract 1vh2
(v sx, “"Radioakt. izotopy 1 yadern, izlucheniya v nar. kh-ve SSSR,
y. 3", Moscow, Jostoptekhizdat, 1961, 117 - 125)

TEXT: Radioactive 1sviopes are used at the Kuznetsk, Magnitogorsk, Don-
etskiy, Makeyevka plants, and also at "azovstal'", the plant imeni Dzerzhinskiy, /
and others. The mos® promising directions of research are as follows: 1) the
determination of the techrological characteristics of sted smelting furnaces;

2) the study and contrcl of the process of metal deformation; 3) the elaboration

of special radiomeiric and activation methods for determining the degree of im-

L) the study of the distribu-

purity contamination of metals and semiconduoiors;
+retion processes, of loss of

tion of elements in diffusion microvolumes, of des
strength in metals, elz.
TRRE ML
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AUTHORS: Ryabova, G.G., Gruzin, P. L.
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TITLE:  Investigation of the diffusional mobility of zirconium in alloys of the

zirconium-niobium system. : .

- ,v SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya i metallq'yem
: deniye chistykh metallov. no.3. 1961, 120-126. '32’

- TEXT: The paper describes experimental work intended primarily to utilize
the good heat-resistance and refractoriness characteristics of Nb to improve the
inferior heat resistance of Zr. More especially, the tdsts explored the diffusfonal

~ characteristics in alloys based on these metals to ascertain the diffusional mability
of atoms in passing from the high diffusional-mobility (DM) Zr to the Nb which,
judging from its high heat resistance, is endowed with a small atomic DM. The
alloys tested contained Zr with (in wt-%) 1, 2, 3, 7, 20, 35, 70, 90, and 100% Nb; the
initial Zr impurities are listed, The ingots containing up to 20% Nb were hot4forged

, " in air at 700-900°C, freed of scale by grinding, and cut into 8x8x15-mm specimens.
R Specimens with >20% Nb (hi-Nb) were prepared from cast alloys. The specimens
" were subjected to 10-hr homogenizing anneal at 1,200° and, for hi-Nb specimens, to

20 hrs anneal at 1,400° in a quartz tube under a 1-10"%-torr vacuum. After anneal
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Investigation of the diffusional znobility‘bf cos S/755/61/000/003/011/027
a layer about 0.1 K thick of radioactive Zr95 Was sprayed onto ong face of each
Specimen, and the uniformity of the layer was checked by a radicautograph check,

Pairs of specimens, with their Zr’? faces in mutual contact, were. tied together with
Mo wire, wrapped in Mo foil, and were then diffusion—a.nnealed; the Mo-foil wrap-

¢ various difiys ion-

ion energies and the nunerical values of the
lation of the DC's aye tabulated,

entration it is evident that the DM
ith the Nb concentration, decreasing gradually with jn-

sharply. On the Zr-Nb phase dia-
gram, the solidus curve attains a minimum for about 20-309, Nb; at the zZr end, the

decrease in m.p. is not accompanied by an increase in DM of the Zr atoms, whereas
at the Nb end the DM of the Zr atoms incre +P. In testing

the Nb difé’gsion, the oxalate of Nb9I5 » since metallic radio-
active Nb’? is not avai{) ble. The tracer la i
Nb oxide containing Nb7~: hence, Nb

affected by the diffusion of the O, The DC of Nb in Z¢ is of a
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to that of Z» self-diffusion. It is found that the pre-

diffusion in Nb is of the order of 0,1 cmzlsec, whic ,
metals. For the diffusion of Nb in Zr, the corresponding value is 2.2.10" {;mz

. 5ec, that of Zr self-diffusion 10" cm®/sec. In summary the tests show tha§ the
" DCof Zr in Zz-Nb alloys, the diffusional activation eng rgy Q and the pre-exponen-
. tial factor Do are all dependent on the alloy concentrations.  With increasing Nb
content in Zy alloys both Q ang D, increase, Whereas the DM of the Zr atonjis de-

Creases; all of these changes are smooth within the '

region of the existence qf con-
tinuous solid solutions in the Zr-Nb system. Nb enrichment of 7y impairs the -

course of diffusion pProcesses in the Zr and enhances the Coupling forces betWeen
the atoms in the Crystalline lattice, This, in Summary, appears to be the cjuse
for the improved refractoriness of Nb-containing Zr alloys. These arc 3 figures,

exponentiai factor Do for: Zy
h isi typical value for m y

5 tables, and 8 references (7 Russian-language Soviet and | Russian-language
translation of " The Metallurgy of zirconium," B, Lustman, F., Kerze, Jr., eds.,
McGraw~Hill, 1955; For. Lit. Publ. House, 1959).

ASSOCIATION: MIFI {(Moscow Engineering Physics Institute),
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'AUTHORS: Semenikhin, A.N,,
7

:TITLE: The modulus of elasticity of ber

"SOURCE: Moscow, Inzhenerno-ﬁzicheskiy institut, M
i deniye chistykh metallov, no.3. 1961, 190..
K

JTEXT; T

~tion of a freely Suspended cylindrica} Specimen,
.‘-AT'A‘. -4
10

no.z, 1957,
diam,

room T is 28,500 500 kg

Ti, and X18HYT (Kh18N9T), st
Card 1/2
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Gruzin, P.L., Skorov, P-M.
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yllium at ele?at.ed temperatures., y

he paper describesg measuremen

-elasticity (E) of Be
“faoderator and neutron reflector;
v, Section.
“unknown, The E

ts og‘ the dyhamic modulus of nommal

0”C. Be‘is an excellent nucle i3
it has a gma]l therm
Its major drawback is its brittleness, the reas

pns for which are ag et
Was calculated from the Tresonance fre;uency of flexural oscfiia.

at temperatures (T) up to 8§

-tOrr vacuum on the equipment described by Bychke
_Atomnaya energiya, v.II, he specimens were 100 mm long, 5-mm
and were sintered of Bezpowder 99.8% pure.

/mme. The variation of & with T is linear up to 60b0¢,
decreasing at a rate of 5.6 kg/mm?2 per °C. The s

750° interval proceeds at 13.5 kg/mp, 2 per °G,

eel indicate that the E of Be at 600° ig about 3x that

; . . .~

f/ 755/61/000/003/01é§§>27

1

etallurgiya i metalloj(’e-
92, "

o
1 . i3
aJ?;-neutron-capture crogs-

eéments were made 4
vV, Yu.F,, et al,, in

A mean E of 3 specimens lat

teeper decrease in E in the 600-
Comparison measurements on Zr,
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“}  Phe modulus of elasticity of berylliufh cee $/755/61/000/003/018/027

“of Zr and 1.5x that of Kh18N9T steel. This elevated value of the E of Be at both
room T and high T points to the great strength of the interatomic bond in Be and is
‘consistent with the existence of a very small atomic diameter in Be reported by
. rother authors. This advantageous quality of Be becomes even more outstanding
-"when it is referred to a unit weight. There are 2 figures, 2 tables, and 4 refer-
‘ences (the 1 above-cited Russian-language Soviet paper, 1 English-language, and
. 2 Russian-language translations of presumably English-language originals by
Beaver, W., Wickle, K., and by Hume-Rosary, W., Raynor, G.W., - all four names
retransliterated from Russian trangliteration). _

ASSOCIATION:

MIFI (Moscow Engineering Physics Institute).
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- AUTHORSﬁ”Viirgirl‘yc'\;,” Yui.”S..m Gruzin, P. L. .
' ger——————— —————— s ‘4
TITLE: Determination of the diffusion coefficients of calcium into a nickel-

chrome alloy and into technical iron by the Pedicactive-isotope mé";'nod.

SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya i metallo';re-
deniye chistykh metallov. no.3. 1961, 210-215. ft

. TEXT: The paper describes the experimental application of the radioactive-

.’ tracer method to determine the diffusion coefficients (DG} of Ca iz,a Cr-Ni alloy

: of the XH80T (KhN8OT) type and in technical Fe. Radioactive Ca 2 witha |

. @ -energy of 0.26 Mev and a half-life of 152 days was employed. The analytigal

¢ relationships whereby the DC can be found from a measprement of the integral

- activity at various depths in the specimen are set forth.t The radioactive isog:;pe
was applied to a face of the previously ground specimens by rubbing pulverizdd

CaO onto it and then tying pairs of specimens together with their radiocactive faces

in contact, whereupon they were diffusion-annealed in vacuum at 950°C. Upom

completion of the anneal the quartz ampoules containing the specimens were

shattered and the specimens quenched. A l-mm surface layer was machined off to

eliminate any possible surface diffusion. The DC was determined by measuring
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Detcx mination of the diffusion coefﬁcieﬁts of ... §/755/61/000/003/022/027

the activity of successively removed layers of metal of specified thickness. The
variation of the activity with depth and, hence, the DC for a given temperature is
determined and tabulated. The straight-line variation of log D with 1/T°K is
graphed for both KhN80T steel and the technical Fe. The slope of that line yields
the activation energy Q (91,000 cal/mol for KhN8OT and 66,000 cal/mol for Fe) and
the pre-exponential factor D, (460 and 0.8 cm?2/sec, respectively). The relative
error in the DC thus determined is estimated to be less than 12%. Thus it is found
that the diffusion of Ca from CaO into KhN8OT steel and technical Fe exists, but
proceeds at an extremely slow rate. Thus, the diffusion rate of Ca throughout the
entire T range of KhN80T (up to 1,300°C) is several times sma]zler than that of Cr
in the same alloy (for Cr: Q=70,000 cal/mol and D =115.0 cm®“/sec). The elevated
activation energy of the diffusion of Ca is attributed to its diffusion from the oxide.
There are 2 figures and 2 tables; no references. '

ASSOGIATION: - MIFI (Moscow Engineering Physics Institute).
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AUTHORS: Virgil'yev, Yu.A., Gruzia, P. L., Popov, I, V. 4
: ’ ____,__.__———-———""‘ . . !

’ ‘{

TITLE: Investigation of the behavior of small additions of calcium in the *

smelting of nickel-chrome alloys by the radicactive-isotope methcfsl’.

SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya i mctallcii‘le—
deniye chistykh metallov. no.3. 1961, 216-:?.24¥. ' :i-
TEXT: The paper describes the experimental use of the radioactive isoto’p:g
~ Ca%5 for the lab investigation of the behavior of small additions of Ca in the smelt-
" ing of alloys of the type XH80T (KhN80T). Such additions are employed frequently
- as deoxidizing agents, and it is desirable to obtain data on the araount of Ca within
the alloy, its distribution in an ingot between the various phases of the alloy, ithe
. rate of transition of the Ca from the metal to the slag, and the Ga distribution’be-
7 tween metal and slag in various deoxidizing procedures. The Ca%3 tracer emjployed
_is p-active, with an energy of 0.26 Mev and a half-life of 152 days. The Ca yas
introduced into the alloy in the form of a silicocalcium (SC) similar to that utilized
_ in the industry (27% Ca). The first two melts were employed to establish the dis-
cribution of the Ca within the ingot and the cocfficient of assimilation of the SCapon
" (1) placement of the radioactive SC on the bottom of a mold, and (2) introductiox; of
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Investigation of the behavior of small additions ... 5/5755/61}/000/003/0%3/027

+  the radioactive SC underneath a fully developed slag lay:eri formed of a prepaféd
mixture comprising 65% Ga0O, 15% CaFr, and 20% MgO, The ingots were cus,
longitudinally (along the axis), and the longitudinal and transverse Ca distribytions
were investigated by 550-hr radioautography of pulveriged gamples obtained from
various points. The assimilation coefficient (ratio of total activity of ingot tg total
activity of SC introduced) was found to be 78% in ingot (1) and 21% in ingot (2} in
the latter ingot the distribution coefficient (ratio of total activity of slag to total
activity of metal) was 3.4, In ingot (1) the SC migrates upward along the pe riphary

~ of the ingot, where it remains 2_7 times as elevated as along the ingot axis, “In

- ingot (2) the SC concentration on the ingot axis is 25% h:igher than at the perighery.
Centers of blackening on the radioautographic film indicate the accumulation ‘of the
Ca in nonmetallic inclusions, which are larger in ingof (1} than in ingot (2), ilvhcrc
apparently,” most of the large inclusions have succeeded in passing into the slag
phase. A third melt, in which specimens were withdrawn from the melt and from

" 'the slag to determine the time-wise changes, indicated 2 rapid decrease in GCa
content in the melt during the first 3-4 min, after which the decrease proceeded
more slowly. After about 8 min the specific activity of the metal samples

“ approached the background value asymgtotically. Thus, it may be stated that{l.5-kg

charge in an induction furnace at 1,500°C loses practically all of its Ca within 10
min from the introduction of the SC into the bath. The determination of the Ca
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Investigation of the behavior of small additions ... 51755/61/000/003/023/027

concentration in the nonmetallic inclusions formed by Ca oxidaticn in the liquid -
metal, which was performed by Dr. Yu. A. Klyachko's electrolytic~-dissolution
method, is briefly summarized {full-page table). Initially, along with an insignifi-
cant fermation of nonmetallic inclusions, most of the Ga is found to be dissolved in
the metal. With the successive oxidation of the Ga, the Gal, together with the
larger nonmetallic inclusions, passes into the slag, so thatthe Ca decreases rapidly
with time of holding of the melt in the liquid condition. There are 2 figures and

4 tables; no refersnces. '

~ ASSOGIATION: MIFI (Moscow Engineering Physics Institute).
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AUTHORS Qgggigimfinp., 7emskiy, S. V.
TITLE: The effect of carbon and molybdenum upon diffusion mobility of

carbon in steel

PFRIODICAL: Referatlivnyy shurnal, Metallurglya, no. 9, 1962, 15, abstract 9I94

{In collection: "Metallurglya 1 metalloved. chist. metallov",

no. 3, Moscow, Gosatomizdat, 1961, 225 - 232)

TEXT: Radioactive Clu isotope was used to investigate the effect of C and
Mo upon C diffusion in steel alloyed Jjointly with Cr and Mn. S3pecimens of grade
XT 2 (knG2), XT2M (kngaM), 35KT 2 (35tnG2) and 35XI'2M (35KnGaM) steel were
carburized with a mixture of Ba carbonate and carbon, Ba carbonate contained
the ¢t isotope. Carburizing was performed in‘a vacuum or in reducing atmogphere
at 1,100°C. To prevent burning out of C, the specimens were covered with an
about 0.1 mm thick electrolytic Cu layer. Diffusion annealing was conducted in
a vacuum at different temperatures from 4 hours at 700°C to 400 hours at 450°C.
Diffusion coefficient D was determined by removal of layers and measurement of
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ihe integrated radicactlvity of the residue. For stools KGR, KhGM, 35KNGR,

35KNG2M, temperature dependences were found which are respectively (in cem“/sec):
1.15 exp (-35,000/RT) . *

D = 0.107 exp (-2,900/RT); D = 5.01 exp (-35,000/RT); D =

and D = 148 exp (-45,000/RT}. It was established that combined alloying with Cr
and Mn reduced the diffusion mobility of C in the investigated steels morve effec-
tively than separate alloying with Cr and Mn. Mo in about 4% concentration in-
creases the activation energy of diffusion by about 8 - 10 keal; this effect of
Mo is confirmed also on pure Fe. An increase in the C content from 0.03 t¢

0.37% reduces the diffusion mobility level of C by 1 - 2 orders of magnlitude,
Elements increasing the proneness of steel to temper brittleness (Cr, Mn, Mi)
peduce the level of diffusion mobility of C in steel, while elements which de¢

not affect the steel sensitivity to temper brittleness (Si) or reduce this prone-
ness (Mo), do not considerably affect the level of diffusion mobility. It is
concluded that the pehavior of alloyed steels in tempering is considerably pre-

determined by the fact that C diffusion in them proceeds much slower than in

non-alloyed steels.

V. Srednogorska

i

[Abstracter's note: Complete translation]
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AFANAS'YEV, V.N., kand.tekhn,nauk; EALYUR, F.B., inzh.; BRRIN, AL, inzh.;
VASIL'YEV, A.G., kand.khimicheskikh nauk; GRUZIN, V.L., doktor

tekhn.nauk; KOROBEYNIK, V.F., inzh.; POLOVCHENKD, I1.G.; kand.tekhn,
nauk: SMIRNOV, V.G., inzh.; UZLYUK, V.N.

Control of the level of the blast furnace charge by means of gamna
rays. Trudy Ukr. nauch.-issl. inst. met. no.7:51-80 '6l.
(MIRA 14:11)
(Blast furnaces--Equipment and supplies)
(Gamma rays--Industrial applications)

B AT

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617130001-2"



b

"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617130001-2

[ - [Eh MY T ey Yot ' .
R T LN & S W $A T A ]

8/089/61/011/003/012/013
B102/B138

AUTHOR: Gruzin, P. L.

TITLE: Seminar on the use of isotooes and nuclear radiation in
blast-furnace practice

PERIODICAL: Atomnaya energiya, v. 11, no. 3, 1961, 268-269

TEXT: A seminar on the use of isctopes and nuclear radiation in blast-
furnace practice was held at Dneprodzerzhinsk in March, 19671. 1t had been
organized by the commissicn of the GNTK RSFSR for the introduction ef
isotopes and nuclear radiation to the industry, aad by the Metallurgical
Plant imeni Dzerzhinskiy. It was attended by more than 50 scientists and
engineers. Many large metallurgical enterprises were also represented,
such as the "Azovstal'", im,Ti‘ich, Stalino, Krivoy Rog; Novotula,
Cherepovets, KMK, YuGOK, and other works. The Seminar was aisc attended
by leading scientists from scientific research institutes engaged in the
fields concerned, such as the TsNIIChM, the Ukrainskiy institut metallov
(Ukrainian Institute of Matals), the Dneprodzerzhinskiy metallurgicheskiy
institut (Dneprodzerzhinsk Metallurgical Institute). ths Moskovskiy

Card 1/3

I3

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617130001-2"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617130001-2

o CE R T -

$/089/61/011/003/012/0'3

Seminar on the use of isotopes and... B:OZ/B?}B

inzhenerno-fizicheskiy ingtitut (Moscow Engineering FPhysics Instituze},

and others. 19 lectures were deliversd and thsz Plant{ imeni Dzazrzhinskiy,
the Krivoy Rog Metallurgical Piant., and the YuGOK wera inspected.

Lecturers were: P. T. f#rnzin (Moscow) and A D Kussenko (Dnsprodzerzhinsk)
on the present state of work relative to the use of isctopes and nuclear
radiation in the metallurgical industry; I G. Podcvchenko and V. N Uzluyk
on the use of radioisotopes at the Plant imeni Dzerzhinskiy in cocperation
with the TsNIIChM. Automatic control using isotcpes permitted a nrumber cf
improvements, such as fuel savings of 3.5 %. V. I. Afanas yev and

V. G. Smirnov reported on the construction of a new radicmetr:c stockline
recorder of the s**.-2 (URMS-2) type developed at the TsNIICHM cn the

basis of industrial experiments. The device will be tested in 1961-62 in
15 blast-furnaces in the plants NTMZ, KMK, imeni Il-1ch, Krivey Reg, and
others. Some of the lsctures were concerned with radiometric methods of
controlling wear of blast furnace hearths. These methods are being tested
1n 30 blast furnaces with a view to improving the durability of hearths

A. V. Pugachev (Tula) spoke on industrial experiments made with the
radiometric regulation of sintering and V. M. Ivanov repcrted on
difficulties encountered in the applicaticn of this device at the KMK.
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F. S. Gogin (NTMZ) pointed to the importance of this type of control at
high temperatures. Results were also reported from studies of the rate of
movement of charge materials in blast furnaces A S. Golovan' spoke on
prospects of using radioisotopes in enterprises of the Dnepropetrovsk
sovnarkhoz.
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TITLE: Results and prospects of the use of isotnpes and nuclear-
radiation in industry and scientific research in the USER

PERIODICAL: Atomnaya energiya, v. 11, no. 4, 1961, 379 - 394

PEXT: Since the 19408 tagged atoms have been widely used in Soviet
industry and research. The present article gives a detailed survey of
results and experience gained in this field. Owin6 to its extremely high
sensitivity (detection of concentrations up to 1070%) the tracer method
may be used in nearly all fields., It is employed particularly for
studying physicochemical processes, in geology and geophysics, in techno-
logical processes for control, signalization, and automation,; in the
development of new industrial processes, and in defectoscopy. In the
USSR, the Novo-Tul'skiy metallurgicheskiy zavod (Novo-Tula Metallurgical
Plant) and the Kuznetskiy metallurgicheskiy kombinat (Kuvnetsk Metallur-
gical Combine) were the first to use radioisotopeés. At the present time
the Magnitogorskiy metallurgicheskiy kombinat (Magnitogorsk Metallurgical
Combine), the "Yuzhuralnikel'" - Combine, the Metallurzical Plants:
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"pzovstal!", imeni F. E. Dzerzhinskiv, Stalino, Mekavevka, imeni Il'ich,

the Xrivorozhskiy Yuzhnyy gornoobogatitel 'nyy kombinat (YuGOK)(Krivoy Rog
Southern Ore Dressing Combine), the Volkhovskiy alyuminiyevyy zavod
(Volkhovo Aluminum Plant), and many others are uging radioisotopes. They
are also used in the petroleum industry for grespecting and production.
Several methods of radiation logging are in use, such as gamma-Tay
logging, neutron-gamma logging, neutron - neutron- and gamma - gamna
logging. The first-ment loned method was vory succassful dn Azerbuydohan
and Vestern Ukraine. The last method is widely used in coal mining, tor
instance at Chelyabinsk, Pechora, Donbass, Ku getskl'Karagandg and
Moscow coal fields. Radioisotopes guch as Zh®?, Fe??, and ZrEé are
especially used in well drilling. For measuring haght and distributionof cement,
a "cementmeter", BY31 (VUF-1), was developed by the Volzhsko-Ural skiy
filial Vsesoyuznogo nauchno-issledovatel 'skogo institute geofizicheskikh
metodov razvedki {Vélga - Ural Branch of the All-Union Scientific Research
Instituse of Geophysical Exploration Methods ). In 1958, a method for
photoneutron logging, which uses (¢,n) reactions, was developed for
searching and prospecting for bery liwn ores. For deterwining the
quantitative mineral content, activation analysis is used. 1In
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prospecting for copper, lead, and other heavy metals, a method of selec-
tive gamma - gamma logging was developed. A gamma-electron relay P (GR)
was developed and is produced by the wKIP" Plant irn the Khar'‘kov
sovnarkhoz and is used in the sovnarkhozes of Kemerovo, Sv ritersk,
Chelyabinsk, and in the YuGOK Dneprcpetrovskoge sovnarkhom USR {LGCOK of the
Dnepropetrovsk sovnar«hoz UkrSSR). In 1957, the relay was improvesd and
the type Vp-1 (GR-1) was developed. Its use in the YuGOK is desoribed in
detail. For controlling the atmosphere in the mine. a "methanometer” was
developed by the Tsentralnaya nauchno-igsledovatel ‘skaya laboratoriya
Gosgortekhnadzor RSFSR (Central Scientific Research Laboratory of the
Gosgortekhnadzor RSFSR). Radiochemical methods are also used in
metallurgy, mashine building, and chemistry. A radiometer for deterazining
the furnace level is used at the Matallurgical Plant imeni

F. E. Dzerzhinskiy. At the Kuznetsk Metallurgical Combine, a radicmeter
was developed for measuring the density of agglomerates. Use of this
instrument saves about 0.2.10% rubles psT year. HWith similar success,
radiographical methods are used at other plants and combines, such as
Kuznetsk, Makeyevka, Stalino, and the YAzovetal'" Plants. A method of
contact autoradiography for detecting the crystallizaticn zonss is
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applied with great success. Radiometrical methods of control are used at
the Plant imeni 18% of May in Kalinin, the Sinarskiy trubnyy zaved
(Sinara Pipe Plant), and others. At ironmetallurgicul pzlants, radio-
metrical methods are used for melting control, defectoseupy. and other
purposes. In nounferroud motallurgy (e.g.at the "Usrtaink” Plant),
radioisotopes are used for studying and testing production processaes, and
to develop new methods of chemical and spectrum analy3ses. In machine
building, radioisotopes are mainly used in defectoscopy. lore than 'GJ0
plants are using gamma defectoscopes and thus save musk 2uney; 2. §.. the
"Russkiy dizel'" Plant, 14,000 rubles. For automatic sheet stamping, a
&-radiometrical blocking device for' the press was developed by the
Moskovskiy avtomobil'nyy zavod im. Likhacheva (Hcscow Automobile Plant

‘ imeni Likhachev), the Institut fiziki AN Latviyskoy 3SR {Institute of
Physics AS Latviyskaya SSR), Moskovskiy Stankoinstrumental -nyy institut
(Moscow Institute of Machine Tools and Instrumsnis), ané the Tallinskiy
zavod kontrol'no-izmeritel'nykh priborov {(Tallin Plant of Cortrel and
Measuring Instruments). lethods of radiation vulcanization sere devaloped
at the Fiziko-khimicheskiy institut im. Karpova (Physicochemical Inztitute
imeni Karpov) and other organizations. At the Institut metallevedeniye 1
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fiziki metallov TsNIIChermet (Institute of Metal Science and Metal Physics
of the TsNIIChermet), the Moskovskiy gosudarstvennyy universitet (Moscow
State University), the loskovskiy institut stali (Mcscow Stesl Tnatitute)
and others, radioisotopes are used for determining the prassure of satu-
rated metal vapors. In the field of radiation physics, the offect of
nuclear radiation on the properties of constructicn materials and gsemi-
conductors are studied. In the field of solid-state physaics., the
strengthening of metals by means of irradiation is investigated. The
Institute of Metal Science and Metal Physics of the TsHIIChermet and the
Institut tecreticheskoy i eksperimentalinoy fizixi {Institute of
Theoretical and Experimental Physics) elaborated methods for neutronograpy
ic studies of alloys. At the TsNIIChermet, neutron diffruction by aus-
tenite crystals was investigated thecretically; exp.rimental studies were
carried cut at the Pervaya atomnaya elektrostantsiya (First Nuclear Power
Plant). There are 9 figures.

SUBMITTED: July 20, 1961
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KONOBEYEVSKIY, S.T., otv. red.; ADASINSKIY, S.A., zam. otv. red,;

. GRUZIN, P.L., red.; KURDYUMOV, G.V., red.; LEVITSKIY, B.K.,
red.; LYASIENKO, V.S. [decessed], red.; MARTYNYUK, Yu.A.,
red.; PCKROVSKIY, Yu.I., red.p PRAVDYUK, N.F., red.;
MAKARENKO, M.G., red. izd-vaj FOLYAKOVA, T.V., red. izd-va;
DOROKHINA, I.MN:, tekhns red. T A

[Effcet of nuclear radiation on materials; reportslDeistvie
jadernykh izluchenii ne raterialy; doklady. Moskva, Izd-vo
Aked, nauk SSSR, 1962, 383 p. (MIKA 15:10)

1. Soveshchaniye po probleme "Deystviye iadernykh izlucheniy
na materialy," Moscow, 1960.2. Chlen-korrespondent Akademid

neuk SSSR (for Komobeyevskiy). wapTY
(Mat~riels, Effect of radiation on)

APPROVED FOR RELEASE: 08/10/2001

CIA-RDP86-00513R000617130001-2"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617130001-2

| T L LR L Py Lo i

GRUSING T L.

- i PR T Wt
ioobnpes and nucledr uidlitn

Some results and oublook of the use of inobog: ar aueanel
in the industries znd scientific reseirch 1n the Soviet .

Jaderna energie 8 nn.2:60-65 F ThZ

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617130001-2"



.31struoture, ferromagnetism, chromium

"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86 00513R000617130001 2

IR AR LA e T TS EU N 1)

~

“L 15719-65 EI-JT(m)/E&IP(w)/E}A(d)/E}IP(t)/Eﬂ’(b5 A‘F'EC/A D»B/'mDJ/"JP(c)/.:SD/AFWL/

Accmssxoa e ARL045882 , s/0137/6h/ooo/oo'r/'1035/m35

,iSOURCE. Ref, zh. Metallurgiya, Abs, 71222 ' ‘

iAUTHOR- Vagil'yev, A. A,; Grusin, Pa L. | y

TITLE Temperature dspendence of the 1g§g_ggl_gg;g~jonqnf ehromium :
‘ -

5 ’L'7 |
- GITED SOURCE: 8b, Relaksats. yavleniya v met. i nplavn,kh. Mep
}Metallurgizdat, 1963 D

a %TOPIC TAGS: temperature dependence, internal fric’f:ion, domain

5912
D i

lTRANSLATION- An investigation was made of the chng,e in internal :
.friction of electrolytic chromiuwm (99.9%) in the inmterval from ~196. o

+200°C. Measurements were made on gsamples with g diameter of 7 mm and

‘a length of 70 mm, using the flexural vibration remonance method. On . -
‘the curve for the temperature dependence of tha rosonawss fraquaeney & ;
‘there are two minimums: a minimum at 3000K connectud wi.th the transi~- ' ]
ition of Cr from the antiferromagnetic to the parampgnetis state, A | .
peak on the curve for the change in the antirerromugnetio antipbase J
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domain structure of Cr 1is also connected with this transition, At
700C, internal friction does not depend on the amplitude of the = .
vibrations in the given stress interval, while at the seme tlme at 0"
and at =196° an amplitude dependence of. internal frilction is observed
even in cases of small stresses. The increase in the value of . .
internal friction in the antiferromagnetic atate 1s connected with the
increased losses due to rotation of the magnetic momentd of the domain,
The existence of an amplitude dependence of intermal friction shows . .
the preservation of domalin structure below 1150C, OCurvas for the' L

?educes the height of the peaks,

'suB copB: MM,As - ENCL: 00 .

internal friction of samples anvilled to 60%, in the 125-1759K rogion,! L
have a broad triple peak and a small peak at 1859K, Anmnsaling at’ . - 3
600°C reduces internal friction to the initial level and stromgly: ..  °

' Y
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! AUTHOR: Dashkovskiy, A, I.; Semenikhin, A. N.; Gruein, P. L.
TITLE: Internal friction and Young's modulus of cold-worked zirconium

SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya i metallovedeniye
chisty*kh metallov, no. 4, 1963, 41-46

TOPIC TAGS: zirconium, zirconium internal friction, Young modulus, Boroloni
peak, Kester effect, annealed zirconium, cold worked zirconium

ABSTRACT: At-60 to -70C, 99.87% pure iodide zirconium cylinders (4 x 5 x 100 mm)
showed marked relaxation of Young's modulus, accompanied by a peak (Borodini

peak) in the values for internal friction, Various parameters influencing the
height and location of the Borodini peak and Young's modulus were found. Thus,
annealing of cold-worked specimens moves the Borodini peak toward lower tempera- 7
tures; the degree of cold working influences peak height; annealed specimens :
of micrograin structure show a higher peak of internal friction and lesser

: dislocation of Young's modulus than specimens with coarse grain; alloying ele-
ments markedly decrease the peak and 1% Nb or 1% Th eliminate the peak;

{rradiation at 1016 neutrons/cm? markedly decreases the peak. A relationship

‘Cord 12 R

i
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i between internal frictiom, activation energy of relaxation and temperature
i is derived. Orig. art, has: &4 graphs, 1 schematic and 3 formulas.

ASSOCIATION: Inzhenerno-fizicheskiy institut, Moscow
i (Institute of Engineering Physics)

SUBMITTED: 00 DATE ACQ: 17Jan64 ENCL: 00

SUB CODE: MM NO REF S50V: 001 OTHER: 006
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Equipment for measuring internal f (MIRA 17:5)

metalloved. chist. met. no. 4:194-197 '63.
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AUTHORS: Zharov, Yu. D.; Trokin. Yu. A Vasil‘er: A. A GK325ﬂ:
P. L.y PolikarOpv. Yu. A. ‘ i . :’“ﬂﬁ

TITLE- Determination of the internal friction and of the modulun of | .
elast:.citx of metals at low amplitudes : : i

 CITED SOURCE- Sb. Relaksuts. yavleniya v. meL. i splavakh. M-.
Metdllurglzdat, 1963, 221«225 . -

TOPIC TAGS-_ internal friction, modulus of elaﬁtic;1y, flexural ;
strength, flexural oscillations el : P L

TRANSLATION: An installat:.on is described for t:he !atudy of the zm- *
ternal friction and for the measurement of the: noduflus of elastit.;.ty, ol
using high-frequency flexural vibrations of - ‘the sPe:g~:imen. ',i‘he .1.11-- §
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. stallation makes it poseible to carry out measuimmemtsl in the temw
perature interval from =196 to +200C and at. frequenc*i.ets of several
kes, and at osc:.llation ampl:.tudes correspondin;;rto m relat:.ve de~-
formation ~10 9--10 y : B :

B :;,_fstincons_{ M - ENCL: | 00 .
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ACCESSION NR: AT4048131 8/0000/63/000/000/0236/0242:
“AUTHOR: Gruzin, P. L., Semenikhin, A. N. . R N
TITLE: Effect of nucjear radiation '&Ld plastic deformation on internal friction in zirco’nium

o / A
SOURCE: Vsesoyuznaya konferentsiya o_}'_glaksnt_s_g)gg\f*m yavieniydr v metallakhi 7/7
splavakh, 3d, Voronezh, 1962 Relaksatsionny*ye yavieniya v meta fieh 1 spﬁﬁﬂir {Re~
Taxation phcnomena in metals d alloys); trudy* konferentsii, Mascow, Metallurgizdal,

‘1963, 236-242

TOPIC TAGS: zirconium, internal friction, zirconium irradiation, pléstic deformation,
‘peutron irradiation, Gamma irradiation : : : ci

ABSTRACT: The investigation dealt with the effect of plastic deformation, annealing, und

irradiation by neutrons and gamma rays on the internal friction and modulus of elasticity of
~ polycrystalline zirconium. Internal friction and the modulus of elasticily were measured

by the high frequency method. The internal friction was caleilated from the damping of ,

natural bending oscillations (the logarithmic decrement divided by pi), while the modulus of !

elasticiiy was calculated from the resonance frequency, density and geometrical dimensions -

‘of the samples. The diagram of the device used for measuring internal friction is shown in |

‘Fig. 1 of the Enclosure, The samples were 4-5 mm cylinders up to 100 mm in length made
i card 1/4 S L
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. -;of {odide zirconium with a purity of 99. 8% and ¢ontaining 0. 04% Hf, 0.01% Fe and 9. 01% Mo, :
A wide maximum was observed on the internal friction curve at about -60C. This'maximum . -
‘was investigated for different deflections of the sample, As the deflection increased, the
‘height of the maximum also increased, and this increase became very noticeable at small
‘deformations. The height of the maximum internal friction wag studied for isochronous
© " annealing at 100, 150 and 300C for samples deformed 1%. After annpaling, the maxinum
‘was shifted toward lower temperatures. Samples annealed at 800C were then exposed to
* ineutron irradiation in a reactor and to gamma rays from cobal-60. - Neutron irradiation
.lowered the height of the low-temperature maximum of internal friction and led to the:
" |appearance of a sharp maximum of internal friction at 60C, The irradiated samples were
* 'then annealed at 200C for 20 hours, after which both maxima disappeared, The authors
" :conclude that maxima of internal friction are observed when the freqiiency of the applied
stress coincides with the frequency of deflection formation. The tests showed that the :
‘process of formation of sharp maxima of internal friction for zirconium is different at low
‘tempe catures. Similar results for internal friction maxima are observed with neutron fr- !
‘radiation of copper, only the causes have not been completely eluciditod, It is possible that -
'the appearance of the maxima is connected with migration of vacancles under elnatio stress, ;.

‘Orig. art. has: T figures.

i i
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measuring internal friction and mf)dulus? of einaﬁclty‘} o
4 - heater; 5 - heat insulation; 6 - housing; -
- gonic geperator; 10 - tumbler switch; 11 - ghock = =

13 - piezo-crystal; 14 - hanger; 15 - potentiometer; 16 -
digcriminator; 20 ~ registex; 21 - auto~

Fig. 1. Diagram of device for
1 - sample; 2 - control sample; 3 - cryostat;
7 - cover; 8 - thermocouple; 9
absorbers; 12 - loud speaker;
funnel; 17 - amplifier; 18 - oscillograph; 190 -
transformer.
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GRUZIN, F.L.; ZEMSKIY, 5.V,; RODINA, L.i,
Studying the diffusion of carbon and molybdenum in chromium.

Met. i metalloved., chist., met. no. 4:243--250 163,
(MIRA 17:5)
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AUTHORS: Vasil yev. A. A.}: Gruzin, P. L

ﬁ  PITLE: Temperature dependenca of the tngg;gal fricgiogéof ehromium>."

B | CITED SOURCE- Sb. Relaksats. yavleniya v met. i ap]avakh. M.,
B Metallurg:.zdat, 1963, 247-249. ' ; S

B TOPIC TAGS: chromium, internal frict;on, temperature dependence.i’"A"
flexural oscillations, ferromagnetxc transxtion. antxferxomagnetismy
domain structure : : ; : ;

-1 TRANSLATION: The method of flexural oscillatxons i& used to inves—. i
.tigate the change in the internal friction (IF) of. es]ectrolytic Cx i
B in the interval from -196 to +200C.  On the curve showimg the vari- v
) | ation of the Tesonant frequency there are two minimnt a minimnm at y

§ s

1/2 PR .__l____.g - .i A ‘__.___'_v,_,._i.._.._‘:.;.._ -:,,A_.,,.A.V..___',.;..'._-.‘._,..-_.,...4.H..,£‘.. .< . T, b »
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ferromagnetic antiphase domain structure of Cr. At70C Lhe IF does

the increase in the lcsses to the rotation of the mgmentﬁ‘of»the ;
domains. The existence of an amplitude dependence of the IF indi-

curves of specimens forged by 60% have a broad triple peak in the

reduces the IF level to the initial value and greatly reduces the .

';indicated peaks. L. Gordiyenko.

iCﬁ!d._z,":z R
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| 300K connected with the transition of Cf from the antiferromagnetic -
| gtate into the paramagnetic state. Connected with the same transi-
. tion is also the peak on the curve showing the variation of the anti-

not depend on the amplitude of the oscillations in the given stress
interval, and at the same tim2 an amplitude dependence of the IP ds i
observed at zero and at -196° even at low stregses.. The! increase .. .

in the level of the IF in the antiferromagnetic state is related to !

cates the conservation of the domain StructureﬁbeloW{llS?A The 1IE

125--175°K and a small peak at 185K. Annealing the samples: at 600° |

e

i

IF level to the initial value and greatly reduces the hqighta of,ﬁhegi

§us copE: MM ENCL: 00, H
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iAUTHORS: vasil'yev, A. A.; Gruzin, P. L.; Zharov, Yu. D.:
' Polikarpov, Yu. A.; Trokin, Yu. A.; Breger, A. Kh.; Gol'din, V. A.

* PITLE: Effects of gamma and neutron irradiation on the internal
. friction of copper -

. CITED SOURCE: Sb. Relaksats. yavleniya v met. i splavakh. M.,

. Metallurgizdat, 1963, 250-257

. TOPIC TAGS: " internal friction, copper, polycrystal, single crystal,
. gamma irradiation, neutron irradiation, temperature dependence,
‘annealing

| TRANSLATION: The internal friction (IF) of poiycrystalline and
. single-crystal samples of copper was measured under flexural vibra-

‘;Card 1/2

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617130001-2"



'fAPPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617130001-2

* ACCES
{
i tions
i to +2
' neutr
sampl
.subse
: creas
. that
. the I
. depen
[ the I

SION NR: AR4046014

, using a Forster type installation, in the interval from -196
00C, before and after irradiation with gamma rays (Coﬁo) and
ons (Po-Be source and a reactor). Prior deformation of the f
es, on the order of 10-3, greatly increases the IF level. The |
quent irradiation of the samples with neutrons leads to a de-
e in the IF to one-half, but the level of the IF remains above .
in annealed copper. Annealing at 200C for three hours lowers

F level to the initial value. In the study of the temperature
dence of the IF it has been established that irradiation lowers
F background introduced by the prior deformation. Irradiation

 with gamma rays increases the IF. An analysis of the amplitude and |

. tempe
) dislo

rature dependences of the IF shows that the interaction of the -
cations with the point defect is the principal process. L.

. Gordiyenko.
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AUTHOR: Gruzin, P. L.; Zemskiy, S. V.; Rodina, T.B, ~ = 8

TITLE: niffusion”of'gmgn,ahd molybdenum in chromium. |
3 : e W A RS S N R

SOURCE: Moscow. Inzhenerno-fizicheskiy institut, Metalluegiyd 1. metallavedenlye -

chisty*kh metallov, no, 4, 1963, 243-250 3 ' : Sh Lo

TOPIC TAGS: carbon diffusion, molybdenum;diffusion, éhfdmium%cwated moﬂybdenhm,
nickel coated molybdenum, carbon molybdenum dfffusion, chromium molybdenum
diffusion, nickel molybdenum diffusion. : : L

. ABSTRACT: The coefficient of diffusion of Ma in Or was ifetersiiied by oleftror |
i 1lytic deposition of Mo9? on electrolytically polished daiples off forged cr,
followed by annealing and the stepwise removal of surface layars containing de-

. creasing concentrations of radicactivity, The diffusion coeffig¢ient of C in (r
‘{ wes determined in two ways: in the first, electrolytiuallz polidhed samples of v
'\ forged Cr were subjected to diffusion annealing with Bacl 03 fn & copper contiifner,
' while in the second, Cl4 was added during smelttng‘azd the cathon was thin buined
out in an atmosphexe of Hp. In both methods, the ¢1% concentration in the Cr’
wag calculated on the basis of a solution of the second tquation of Fick for

, cuirgitialll 4an@ limi_cingAcon.d”iti‘qT: o
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. ~The second method was found to more accurate for deternlning the diffusion co-
efficient of C in Cr, and also gave results in good agreement ‘with those in the

, literature for diffusion of C in ~{-Fe. The diffusion comfficlents for Mo in Cr

| are tabulated at various temperatures from 800 to 1500C. A study of the tempera-
ture dependence of the diffusion coefficlents of Mo and C fn Cr resulted fn the
following two relationships: L ' S s

i
ey

D 9710 5 exp {250 B e
porree Gy (Zom)] witjoee,

It can be seen from thece equations and from the curves in Fig. | of the En- :
~closure that the diffusion moblility of C in Cr is much hiigher than that of Mo,
which would be expected from the relative elze of their fitoms. The fact that

§Car§ 2/4
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the diffusion mobility of C is mch lwer in Cr than lm Z{?e asreea with tne ‘
process of separation of C from solid solutions of thtme metnln. Orig, art,
haa: 5 figures, 1 table and 5 formulas. : g i

ASSOCIATION: Inzhenerno-fizicheskiy institut, Hobww? {jl‘th‘gyﬂxér;xj_g__gﬁyé;}:q
Institute) : g : .
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. -of the diffusion L
:coefficients of:

1~-C _10 *Fe; S i
2«CHinCr; 0 drd
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AUTHOR: Gruzin, P.L., Sémenikh{n, A.N,
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iq:rts_t%tll_ﬁs I( iB

TITLE: Recovery of mg_g;_lgt% in molybdenum 8

- e _ e
SOURCE: Vsesoyuznaya konferentely g *m._yavienivam v mokall
splavakh. 3d, Voronezh, 1962ﬂ}lelaksatsionny*ye yavleniya v motellakh i splavakh
(Relaxation phenomena in metals and alloys); trudy* konferentsii. Moscow, Metallurg-
izdat, 1963, 258-262 }

TOPIC TAGS: molybdenum, molybdenum single crystal, internal friction, malybdenum
irradiation, plastic deformation : ‘ . _ _

ABSTRACT: Small plastic deformations usually increase fnternal friction and lower the
-modulus of elasticity in crystailine materials. Two processes may explain the recovery
of internal friction: first, elimination and re-grouping of dislocations; and second; '
securing of dislocations by point defects. The present authors investigated the recovery .
of internal friction and medulus of elasticity in molybdenum single crystals. . The devices
employed and the method of obtaining the crystals were desicribed previously (V.S
Yemel'yanov et al., Atomizdat, 1963). Recovery of internal friction and modulus of
elasticity were observed in hardened molybdenum single crystals which were then de-

: Card 1/3
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formed. The crystals were hardened by electrical heating at 1500-1600C. The crystals
were then bent, after the internal friction and modulus of slasticity had been ineasured.
The crystals were then annealed at 600C, and the samples were heated to 120 and 150C.

{ Neutron irradintion was found fo fower the internal friction of a:praviously anneaied

3 molyhdenum single crystal. Previous publications by N.F. Malt, J. Friedel, A..

E ~ Granato and K. Lucke noted that the modulus defect in deformed /metals 18 connected
with the dislocation density and the effective dislocation length. ‘A comparison of
published data with those of the authors showed that the internal friction is recovered

at lower temperatures than the electrical resistance. Thig is esplained either by the
gensitivity of internal friction to the securing of dislocations by vacancies, or by the
higher purity of these single crystals than the molyhdenum used for testing electrical
resistance. The presence of impurities in the metal raised the recovery temperahire
by 50C. The tests also indicated that the minimum internal friction reached aftet each
annealing-deformation cycle constantly increases, showing that the vacancies are
decreased to secure the dislocations. An excessive quantity of vacancies may be formed
not only during hardening but also during irradiation. Finally, it was noticed that
radiation resulted in the recovery of internal friction, probably due to heating of the
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metal to the recovery temperature. "The crystals were prepmred by Engineer G A. f--
___'____Legntxex,." Orig art. has 6 figures and 1 formula. -
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i AUPHORS: Grusin, P. Loj Semenikhin, 4, No. _ ‘ b2 ¢

¢ TITLEs _Effect of internal irrg.diatioxlzq upon damping decrement in zirconium.i

| SOURCES Atomnays energiya, ve 15, noe 2, 1963, 169-171..
3 )

' TOPIC TAGSs damping decrement, internal irradintion, rirconiunm, uranium, Yoren,
. Po, Be, liquid nitrogen temperature, solid state physics

- " ABSPRACT: Authors studied jhe effect of irrddiation mom«gaﬁpﬂo.s to 1%)
" Yntroduced into zirconiumf\And from boron introduced inmto zirconium (0.02 to

- 0.04%), and activated by a Po-Be soyrce, tibon the internal friction in zdirconium.
The latter was determinedriby meas\f;'%g the damping of free bending vibrations. .
The specimens were cylinders of 4 to 5 mm diam., 90 to 100 mm long. Tyey were
tested in a specially constructed apparatus permitting the investigation 4+0 be.
carried out after cooling the speoimens for 200 to 400 hours at liquid nitrogen

* . temperature, or after tempering for 20 hours at 700 %o 800C. Tne temperature .

. dependence of damping ie shown in diagrams. The tempered specimens containing -

_ . uranium showed & small gradual increase of damping with temperature, the cooled

ones displayed & sharp pesk at 7C. Similar peasks were observed in samples with

‘: Card 1/2
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boron. fhe practicability of using laboratory Po-Be-neutzen sources in the ’
atudy or solid state phyaioa 1e pointed out. Orig. arts hoss 5 fNMgures.
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TITLE: Peaks on internal friction curves of z,}rconimn_q_gt low temperatures
SOURCE: Fizika metallov i metalngédeniye, v. 15, no, 5, 1963, 791.793
TOPIC TAGS: Zr friction curve , low temperature peak, zirconium friction curve

ABSTRACT: Low temperature curve peaks may give definite information concerning

the state of dislocations in‘petals. For this reason, internal friction in poly- 1

crystalline zirconiumuiggégg:Eés studied at temperatures of 196-200C. The
composition of the sample was 99.8% pure Zr_with admixtures of 0.04% HE, 0,01% Fe
and 0.01% Mo. Resonance frequencies werd sin the interval 1300-1600 cps. Accord-
ing to the experimental results, the annealed samples show broad peaks with a
naximum at 200-210K on the temperature-internal friction curves. The investi-
gations indicated that an increase in deformation results in an increase in peak
height. Thus, a sample with 1‘7,__d_g,£_g~r;ula_t_:j,9_:\?ﬁhowed a peak twice as high as that
with 0.29% deformation. The agnealing({at 100K lasting & hours, did not signifi-
cantly affect the height of the peak; the same process at 150K reduced its height
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by nearly 50%; at 300K the reduction was about threefold. The admixtures lower i
the height and may cause a complete extinction of the peak, The authors conclude '
‘that a peak exists on the internmal friction curves of zirconium at low tempera-
tures and in the frequency interval of 1000-2000 hertz; also, that its nature is
gimilar to that of the P, G, Bordoni peak in copper, Orig., art, has; 3 figures.

A

'SUBMITTED: 10Dec62 © DATE ACQ: 11Jul63 ENCL: 00
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GRUZIN, P.L.; MURAL', V.V,

Investigating the diffusion of phosghorus 1gsir226byoth?6§adiomtric
method, Fiz, met, i metalloved. 16 no.4: (TR 16:12)

1, Institut metallofizikl TSentral'nogo nauchno-issledovatel'skogo
instituta chernoy metallurgii.
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GRUZIN, P. L.; SHTAN', I. I.

"The Uses of the M3ssbauer Effect for Investigation of the Phase State of
Alloys of the System Cu-Sn."

report submitted for All-Union Conf on Nuclear Spectroscopy, Toilisi, 1L-22
Feb 6h.

MIFT (Moscow Engineering Physics Inst)
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"Special Uses of the Gamma Spectrcmeter in Activation Analysis."”

report submitted for All-Union Conf c. Nuclear Spectroscopy, Tbilisi, 14-22
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MIFI (Moscow Engineering Physics Inst)
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‘1‘I‘1‘LE~ Diffusion gf some elex;xe;xi;a .’m high-melting metall.:t ‘ { ‘64/
SOURCE' Dnepropetrovsk. Institub metallovedeni 8 5 fiaiki netallov |
Problemy““me‘ﬂa‘II""ove“d‘enIy' & 1 T1ZiKI metallov, no. O, l%h, 321328
TOPIC TAGS: diffusion, high-melting metal, diri‘usion coefficient,
diffusion mobility, molybdanum, chromium, nickel tanta.lum, gobalt,
tungsten, carbon, irgg , v v’f : Lo ‘Lj
ABSTRACT: Diffusion coef 1cients wera determined 1‘01- molybdenum in
chromium, nickel, tantalum and tungsten and for chromium, cobalt,
tantalum and tungsten 1n melybdenum¢ The diffusion of carbon in:
chromium was studied to evaluate the diffusion mobility of atoms
dissolved interstitially. The coefficients were dptermined by the
concentration curve method using radioactive traceiu, The samples
were rectangular, 10 x 8 x 25 mm, They were annealed in vacuum to

obtain a stable homogeneous structure and then one of their surfaces
was carefully polished and ooated galvanically with a 1ayer or ‘Lr '

L
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diffusing element, Diffusion coefficlents were détermined for =
'molybdenum in nickel at 900-1,2009C, molybdenum in chromium at 1,100
1,4,200C, chromium at 1,100~1,5000C, and tungsten and tantelum in
molybdenum at 1,750-2,170°C, The diffusion coeffidlenty of carbon in
chromium and 1ts low alloys with iron (0.5 and 1,00) avd tentalum
(0.1%) were determined, The level of diffusional mobility of t '9:81:15:?'7
end tentalum in molybdenum is approximately the same as f'or molybdenim
n tembalumvind tungsten. With mutual diffusion in molybdenum= o/
tantalum systems, the level of diffusion mobility ab g'temper’atur?e of
1,0009C has & coefficient of the order of 10-17, 16-18 cm2/sec,_ whils
for molybdenum-chromium and molybdenumenickel systems it is 10-12 and
10-13 cm2/sec, The level of diffusion mobility for ‘carbon in cb.vomi?uﬂ
at 1,200-1,5000C is of the same order as in iron at 600-800°C. Orig,
art, has: 2 figures and 3 tables, : i I R

‘ ASSOCIATION: Hdneo vl‘ : Sl i
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AUTHOR: Gruzin, P. L.; Mural', V. V.

TITLE: The effect of alloying on a phosphorus diffusion in a ferrite

SOURCE: Fizika metallov 1 metallovedeniye, vol. 17, no. 3, 1964, 384-389

' TOPIC TAGS: alloying, ferrite, phosphorus, iron, chromium, manganese, molybdenum,

phosphorus diffusion

ABSTRACT: In this paper the authors study radiometrically the phosphorus diffusion
in iron and iron alloyed with chromium, manganese, and molybdenum within a tempera=
ture range of 700°-900°C. The purpose of this paper is to study the diffusion of
phosphorus in an alloyed ferrite, necessary to make more accurate existing concepts
on the mechanism of the effect of certain alloyed elements on the tempering friabilit;
of steels. The alloys selected for study, as well as their compositions, are pre-

. sented in a table. A short description of the method of calculating the coefficients

of volume diffusion of phosphorus is given. Data on the parameters of a diffusion of

- phosphorus in the investigated materials are presented. Iron alloy with 1.3%
" chromium has a comparatively weak effect on the diffusion of phosphorus in a ferrite.
. Congsequently, chromium located in a solid solution has also a weak effect on the-

speed of the diffusion redistribution of phosphorus in ferrite during the development
;_Ca'rd. 1/2
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of reversible tempering friability. The introduction of 0.47% molybdenum into irom
has a retarding effect on the diffusion of phosphorus in ferrite. Iron with 1.9%
manganese sharply increases the diffusion processes of phosphorus in ferrite. Thus,
manganese has a completely opposite effect on the diffusion of phosphorus in ferrite
and molybdenum. In conclusion, the authors state that the results obtained on the
influence of alloying the diffusion of phosphorus indicate the decisive role of
phosphorus in processes of developing reversible tempering friability of construction
steels and make it possible to explain certain characteristics of the effect of
alloying elements, particularly manganese and molybdenum, on the kinetics of em~
brittlement. Orig. art. has: 2 tables, & formulas, and 1 figwre.

ASSOCIATION: Institut metallovedeniya i fiziki metallov TsNIIChM (Institute of
Metallography and Physics of Metals TSNIIChM)
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Studying the diffusion of phosphorus in iron and its alloys by

.8:311-320  '64.
radiometry. Probl. metalloved. 1 fiz. met. mo 311-3 (MIRA 18:7)
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AUTHOR: Gruzin. P, L.; Zharov, Yu. D.; Poltka:pov Y. A,

iy e

* ' : i: s ;.
TITLE Effect of gamma-irradiationmn ,the nonelnnﬁticigptopetugq of
coppcr aingle crystals/ : S vj; 4; ﬁ. ' TN

: T ' : L
© SOURCEY AN SSSR, Doklady, v, 159, no. 5, 1964, xuz7~1030

TOPIC TAGS: copper, cppper'single crystal, gamma_irraﬁiation,:fnte}—r
nal friction ) . ' CE : L ;

ABSTRACT: The effect of Y-irradiation on the nonclastic propetbies';

of copper single crystals has been investlgated bv the method of in=:

ternal friction with specimens annealed at 800C far 5. hr. y-irtadi.a-’

ted with a dose of up to 10%r, and subsequently annealed at 100G for

5 hr,at 150C for 6 hr,or at zooc for & hr, The amplicude dependencg,

of intﬁ ernal friction is shown in Fig, 1 of the Enclosurd. At amplie .
tudes exceeding the amplitude which causes the separation of didle='
cations from lattice defects, the amplitude dependence of internal

t friction becomes f{rreversible. The level of internal fttction wu:h

| card 1/%.. .
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decreasing amplitude runs higher than that wlthv{fncrajw'ing ‘amﬁflfituba. o

The concentration of the defects, which pin dislocations slightly !

 increased after y-irradiation, decreased after annealing at 150¢C, -

- haset 3 figures,

partly because of a tenfold increase in the dislocation density, and

increased again, with & simultaneous decrease in.the df{slocation dpn= o

sity, after annealing at 200C. The observed chdnges in internal
friction after y~-irradiation and annealing at 150C agree with pre-

“viously published data on the electrical conductivity of quenched

-‘\".E

and deformed copper, and of ordered CuzAu alloy after neutron irradi= .

ation, quenching, and deformatfomn. The irrevgrat&le nature of fthe;l
amplitude dependence of internal friction alseo confirmed the {nters
action between crystal-lattice defects and dislodatiqgm'. Orig. art.

ASSOCIATION: Tsentral'nyy neuchno-issledovatel'skiy fnstitut chernoy

metallurgfi im, I. P, Bardina (Central Scientific Resnearch Institute

>f Ferrous Metallurgy) .
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AUTHOR: _Vintaykin, Ye. Z.; uorbaenev, v. v.; Gruzin, n. e o 4 «1’7
' \

2 . TITLE: Imstigation of thermal vibrations ot the _mg T&aﬁidce atoms bgy the 1‘
neutron apectrometry mathod .

| ,SWRCE: l‘izika tve tola, v. 7, no. 2, 1965. 357-' |

~'mnc TAGS: copper, lattice vibration, neutron awcbrané ry ,utron scuttening, .
: inelastie acu.tterinc _ . ‘ .

* ABSTRACT: In order to reconei.le the diucrepmey betwe b
obtained for copper in different crystallographic directitons, by 1 re
the neutron-spectrametry metheds, the authors: have. de*re aped_ “m;art‘hu i
ured the dispersion relations using inelastic scatter 4 ::m:ttrms The e]pe-
ratus consists of a monochromator unit, located behind borqpa;rafﬁn uno:i lend
shield near a horizontsl reactor channel, and a two-axii spag Eause&:err. the lﬁo ,
chromator crystal was a lead slab 10 x 50 x 180 mm, cubfrom a: tallbuch
that the plans of the slab wes parallel to th cryataucsgxapq m plune. The
nonoehrmtor wvas tuned to a umhmg’ah 1.l ‘l!he mntal ml:rm ws uilule.r ,
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A : -8 obrot onsisted of ia pisie .
tion spectrometer used for neutren diffrastion analysis (UNSA), dedcribed elde-
where (P, D. Abesadze et al, PIE, no. 2, 53, 1964) and ¢ small«size GURw3 Xeray
geniometer, A schematic diegram of the analyring specticmeter iz shown in Fig, 1

of the Enclosure. The test results were in agreement iith ehﬁl@la neutron. |
diffraction data by others, but did not agree with the data obtained by the z-ray.
method, A preliminary analysis of the obtained dispersjon rolations has made it
possible to check on the force-interection model for the atoms ‘An the copper lat-
tice, and has shown that when this model includes only {he firat and secdnd dom '
ordination spheres it is unable to descride the obtatned ddspprsion curyde. i"fhe’
authors thank ¥, M. Gomsn'kove for calculating the progrem fol the constant-) me- |

thod, end V. I. Gamen'kov, V. I. Ivlev, D. F. Litvin, A. A. Luslmanov, exd B, G.
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'J.‘ITLE' Investigation of phonon spectra in copper lattice b',y tneax;a of. inelaatic

OURCE: Atomnaya energiya, v. 18, 1o, 5y 1965,

_ ﬂ‘OPIC TAGS: phonon spectrum, copper, noutron Bcattering, crystal ]atztice, o
crystal : AR ot

ABSTRACT : Deacriptio ara given o the nethod and equipment for cletermining; phonon B
frequencies in_copper nz onocrystala,! in the symmetry directioms (100) (110), :and:

(111), by means of inelastic neutron scattering 3 Orig. a.r'l hazs 1 tahle. ~‘; :
- ASSOCIATION: none R ,". b ?}.fv:; | T
SUBMITTED: O6Feb65 . ENCL: 00 . sus conm-

NR REF SOV: - 002 . OTHER: 003 I - <. i NA i -
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ORG: none

TITLE:t Determination of spectral characteristics of isotope neutron sources
' by means of paired scintillation crystals of the type LiI(Eu} 7 /7,‘{‘[,

SOURCE: Atomnaya energiya, v. 19, no. 5, 1965, 454-456

i TOPIC TAGS: fast neutron, neutron spectrum, gamma background, gamma radiation,
lithiun compound, isotope, scintillation, crystal

¢ ABSTRACT: A method is considered for subtracting the gamma background in
’ ; measurements of spectra from neutron sources. Two paired LiI(Eu) crystals were
. used, one enriched 90% in OIi and other 99.4% in /Li. The response of the two .
crystals to gamma radiation was assumed equal; the efficiency of the “Li-enriched
: crystal for fast neutrons was 150 times greater than that of the 7Li-enriched
i crystal, so it could be assumed the latter was practically insensitive to fast
neutrons. The neutron intensity at a given energy was thus the difference in
the pulse heights: from the two crystals. Differential neutron spectra measured
for Po-Be, Pu-Be, and Po-B sources are presented and discussed. [NA]
SYB CODE: 18, 20 / SUBM DATE: 25Febb5 / ORIG REF: 001 / OTH REF: 003
ard 1/1 e - UDCT 539,16,08
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TITLE: Mossbauer gffect én solid solutions of tin (J.; I

 SOURCE: AN SSSR. Doklady, v. 160, no. 2, 1968 376978

Pn ;
P _
TOPIC TAGS: Hossbauer effect, solid solution, tin Ia\.lloy, rpsommf'e absorption.
scintillatlon counter, absorption apectrum . i

ABSTRAC’I‘. In this work a study wag) de of the Roumcml abs mtion of gamma 1
“quanta £l in disordered tin-bismuth{'tin-indium tin-cadmium tand Lm-am:m%yi
" solid solutions and in pure tin. Absorb 8 were prepared for the powder of the
" above alloys, deposited on aluminum follsk Measurements Wl!:!."L carried out mth a S
. gevies of absorbers of different thicknesses (from 15 to’ 80 mz/cm?) for each alloy.' o
| $n0z, containing Snl!%m with Ey = 23.8 kev was used as the souwrre of gamma quanta. |
"\ The measurements of the resonance absorption spectrum wereé . carpbed out on'd set-up .-
| where the source was moved at a constant velccity with respect to' the absorber by
i means of a three-section chaft. A scintillation countar. c.ontaiuiug a l-mm thick
‘Nal (Te) crystal was used for the detection.of gamma quanw pasiiing through the
absorber. The resonance absorption spectra were determingd in 'the 130~ 300° K
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range. The probability absorp‘cion £l of 238 kev gamma quanta w,u:hout recoil by -

Sn!19 puclei are shown in Fig. 1 of the Euclosure. It is found that £! for matrix :

atoms in these alloys is different from £! for pure tin. 'This: change is especially' .
great in tin-bismuth seolid solution. Orig. art. has: 2 ta:bles and 2 figures. ; ‘ S

ASSOCIATION: Tsentral'nyy nauchno-issledovatel'skiy inst}tut chemoy meta.llurgii
im. I P Bardina (Central Scientific Research Institute df Fermus Metallurgy]
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Fig. 1.  Resonance absorption spectra at 1559 Ke 0 S E
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ORG:* none : | /yéLﬁl

L /.

-

TITLE: Investigation of the interaction of ﬁoin radintive defects ~with digsloca~
tions \(( :

SOURCE: AN SSSR. Doklady, v: 164, no. 6, 1965, 1280-1282

MY,
| TOPIC TAGS: crystal defecé{llaétice defect, crystal lattice defect, crystal dis-
: location, crystal lattice dislocation, crystal dislocation phenomenon

4

iABSTRACT: The dependence of intrinsic friction on the deformation amplitude and re-
icovery of intrinsic friction in single crystals of spectroscopically pure copper has
been investigated. Rod-shaped specimens {cross section,4 x U x 70 mm) were subjected |
to preliminary annealing in vacuum at 800C for several hours. The method of bending
vibrations at a frequency of 2.5—3.5 cps was used to determine the intrinsic friction
Deformation dmplitude was within the limits of 10~% to 10~®. Specimens irradiated
with 2.2-Mev electrong received an integral dose of 2 x 10!8 electrons/em?. Amplitude
dependence was determined at 20C. 1In ‘the rbnge in which intrinsiec friction is in-
dependent of amplitude, the measurements were made at temperatures of 63, 82, 120,
and 150C. Experimental points representing umpllitude-independent friction recovery |
at 63 and 82C coincided with the theoretical diagram. At 120C,the changes of intrinsi

UDC: 539.67 i S
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friction were insignificent. Annealing at 150C caused an increase in eritical
amplitude. The activation energy of the migration of point defects appearing during
irradiation was 1 ev. This value coincides with the activation energy of the migra- -
tion of vacancies in copper. The diagram representing amplitude-dependent intrinsic :
friction shows the correctness of the Granato-Liicke theory for a dislocation intrinsid
friction. The theory is based on a model in which the dislocation is represented by d -
- vibrating string. The energy dissipation in single crystals of copper and other .
‘metals is caused by at least two groups of-dislocations. Further, some of the dig~
locations are more strongly secured by defects than others. Variations in the con~
centration of defects on dislocations are due to different intensity fields. Orig. .
art. has.; ,3 formulas and 3 figures. _ ,[?TA
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THERNOCOUPLE FOR MEASURING THE TEMPERATURI OF TEX > TEEL BATE. V. G.
Grusin. (Zevodskays Laborstoriya, 1348, vol. 14, Wov., pp. 1196-1397).
(1n Russien). A brief account is given of the censtruction, calidration,
and method of operation of & platinua/platinum-rhodiun thermocouple Br uea

with molten steel.
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13-68. Thermecoupie for the
ment_of Steel Bath Tewm s

G. Q@ . Engtneerd igest, V-

Oct. 1949, P . Transiated and cof- b
dcmlc’?évlounly abstracted from 2arod-

skayo Laboratoriya (Pactory Labors-
tory). See jtem 13-9, 1949, .
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UBER/Metals - Steel, Inclusions

_...ﬁﬂwood of Slag-Forming Conditions on the

Character end Quantity of Nonmetallic
Inclusions,” I. I. Ansheles, Cand Tech Sci,
Y. G. Gruzin, Moscow Steel Inst imeni I.'V.

8talin
"Litey Proizvod" Ko 6, pp 1k, 15

Phys and chem properties of slag were gtudied
during the melting process in & besic open-
hearth furnmace. FPresents results of investi-
gation es diagrams of: relation betw¥sen gued-
tity of normetallic inclusions 1n steel and

196091

Jun 51

USSH/Metals - Steel, Inclusions
(Contd)

the fluidity end basicl
gilicates 1in steel
and. ferrous oxides
between ferrous sulfide
metallic {nclusions; con
form of free ferrous oxide.

and manganese in non-

Jun 51

ty of slag; the amownt of
relative to concn of mangansocus
in sleg; distridution of sulfur

tent of inclusions in the
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GRUZIN, V. G,

USSR/Metals - Steel, Casting . et 1

nCagting Parts of the Low-Pressure Cylinder for
a Steam Turbine," I. G. Bugay, ¥ V. G. Gruzinm,
Cand Tech Sei, N. G. Novikov, A, F. Netyaz-
henko, V. N. Saveyko, Engineer‘_m§§;y;MASh}

Camgg R
% AT REOVRL

*Litey Proizvod" No 10, pp 2-6

' Low-pressure cylinder is composed of sep cast

. parts, casing of vhich represents long, complex
and labor-consuming process. Some of these
parts weigh up to 8,340 kg and require 12,540
kg of liquid metal. Describes technological
process of wanufg upper right and lower left

parts of cesting. B 198163
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GRUSTH, V. G.
USSR/Metallurgy -Foundry, Practice Aug 52

"Casting Parts of the Medium-Pressure Cylinder for a Steam Turbine," I, M. Barabash,
P. Y, Novikov, Engineers, V. G. Gruzin, V. N. “aveyko, Candidates Tech Sci

"Litey Proizvod" No 8, pp 2-4

Discusses technology of thin-walled castir s 20-30 mm thick weighing about 3,000 kg with
dimensions approximately 2,160 x 1,235 x 1. 175 mm. Outlines measures for improving
quality of castings, such as new molding mixt, proper deoxidation of steel, better temp
control of melting and pouring, melting steel in elec instead of open-hearth furnace, etc,
New technology decreased vol of defects to be cut out to 20% of that in castings made by
old method.
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H elmt ation, iy x mum nstmtmn tianis W ba dotee-
.. miued, Production per unit of foundry aris has beon n.
__creasad by ndophng the prfmxiplou dmnbod.—-u........
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GRUZIN, V.C., kandidat tekhnicheskikh neuk,
[ o s L v -
Control of steel temperature in pouring. Stal' 15 no,11:989-993
¥ 's55, (MLRA 9:1)

1.Vsesoyuznyy neuchno-issledovatel'skiy institut .
tyazhelogo mashinostroyeniya.
(Phermocouples) (Steel--Hetallurgy)
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GRUZIN, Vadim Georgiyevich, kandidat tekhnicheskikh nauk; L'VOV, M.A., re-
i Amietors - SIDOROV, V.N., redaktor; EVENSON, I.M., tekhnicheskiy re—
daktor.

LTechnological temperature comtrol of liquid iron alloys] Tekhnolo-

gicheskii kxontrol' temperatury zhidkikh zheleznykh splavov, Pod

red, M.A.L'vova. Meskwva, Gos.nachno-tekhm.isd-vo lit-ry po chere

noi i tsvetmoi metallurgii, 1955, 158 p. [Microfrilm] (MIRA 8:5)
(Iron alloys--Metallurgy) (Thermometry)
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GRUZIH v.Q.; SAVEYKO, V.N.; UDAL'TEOV, A.N,, glavnyy redaktor; CHERHYSHOV,
Ték=“¥andidat telhnicheekikl nauk, redavtor

[Pounding characteriatices of 25 L, 25KhM and 25 KhMP steel] lsteinye
svolstva stalei 251, 25KhK 1 25KhMP. Moskva, Izd-vo Akademii nauk

S5SR, 1956. 14 p, (Informatsiia o nauchno-issledovatel'skikh
rabotakh, Tema 1, no,I-56-8)

(MIRA 9:12)
(Steel--Metallurgy)
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GRUSIN, V.G,

RIS NS TR ¢,
Vacuum casting of 150 ton ingots. Lit. proizv. no.2:7-8 F 56,
(Stesl ingots) (MLRA 9:6)
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1.

DUBROV, N.F,, kand, takhn, naulk; HIEHAYIOV, Q.4,, kand, teithn, pauk;
PEL!DMAN, I.A,; DAWILOV, &£, M,: SORXIN, F.Yz,, kand, fakhn. nauk,
starshiy rauchnyy sotrudaik; BUTAKOV, D.K., kand, tekhn, nauk,
dots.; SOYFER, V.M,; IATASH, Yu.V,, mladshiy nauchnyy sotrudnik;
ZAMOTAYEV, S.P.; BEYTEL'MAN, A, I,; SAPXO, A.I.; PETUKHOV, G.K.,
kand, tekhn, nauk; YEDNERAL, F.P., kand, tskhn, nauk, dots,;
TAPOTYSHKIN, N.M., kaed, ¥ekhn, nauk, starshiy nauchnyy sotrudnik;
ROZIN, R.M.; NOVIK, L.M,, kand, tekhn, nauk, starshiy nauchnyy
sotrudnile: LAVRRNT'YEV, B.A.: SHILYAYRV, B.A,: SHUTKIN, N.I.:
GNUCHBV, S.A., kand, tekhn, nauk, starshiy nauchnyy sotrudnil;
LYUDEMAN, K.F., doktox-inzh,, prof,; GRUZIN, V.G,, kand, tekhn,
nauk; BARIN, S.Ya,; POLYAKOV, A.Yu., kand,tekhr, nank; FEDCHENKO,
A.le; AGRYEV, P,Ya,, prof., dokhtor; SAMARIN, A.M.; BOKSHITSKIY,
Ya.M., kand. sekhn. nemk; GARNYK, G.A., kand. telkkz. reuk;
MARKARYANTS, A.A., kard, tekhn, nauk; KRAMAROV, A.D., prof.,
doktor tekhn, naulc; TEDER, L.I.; DANILOV, P.M.

Discussions, Biul, TSNIICHM no,18/19:69-105 !'57. (MIRA 11:4)

1, Direktor Ural'skogc instituda chernykh metallov (for Dubrov).
2. Direktor TSentral'nogo instituta informatsii chernoy metallur-
gil (for Mikhaylor). 3., Nachal'nik nauchno-issledovatel skogo
otdela osobogo komstrukiorskoge byuro tresta "Elektropech'" (for
Fel'dman)., 4. Nachal’nik mastencvskoy laboratorii Zlatoustovskogo
metallurgicheskogo zavode (for Danilov, A,M,). 5. Isboratoriya
protsessov stalsvareniya Instituta metallurgii Urallskogo fillala
AN SSSR {for Sorokin),
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DUBROV, N.P.—-(contimied) Cari 2.

6. Ural'skly politekhnicheskly spebitus (for Butakov). 7. Starsely

inzhener Bryanskcgd machinoatreitel'roge zavoda (for Soyfer).
8, Institut elektroavarkl im. Fatona AN URRS (for Iatash). 9. Na-
chal'nilk TSentral'noy zavodskoy laboratorii "Jralmashzavoda® (for
Zamotayev). 10. Dnepropetrovekly metallurgicheskly institut (for
Sapko). 11, Moskovalkiy jr3titus s3all (for Yedneral), 12. PSentral'~
nyy muchno—iseledov:;tel'skiy instituh chornoy metallurgii (for
Gmichev, Ig,potysh}dn), 13, Starshiy masier Laxingradskogo zavoda
im, Kirova (fo= Rozin). 1%, Inshitud metallurgii im. Baykova AN
SSSR (for Novik, Pelyakod, Garnyk). 13. Nachel'nik tekhnicheskogo
otdela zavoda WBo1 'shevik® (for lovwent tyev)., 16, Starshiy inzhe~
ner tekhnicheskogo otisla (3lavspetsatall Ministerstva chernoy
metallurgil (for Shilyayev). 17. Zemest1tel? rachal'nika tekhni-
cheskogo otdela zavoda " ekt rcetalt® (for Shuskin). 18, Frey-
bergskaya gOTNAYa elndemiya, Germanskrya Demokratisheskaya
Respublika (for Lyudeman). 17s Zaveduy22hchiy 1aboratoriyey stal'-
nogo lit've PSantraltrogo nauchno—-issledova.tsl'sko,go instituta
tekhnologll 1 mashinostroyeniya (for.(}ruzin). 20, Starshiy master
olektrostaleplavil'rykh pechey Uralvagobzavoda (for Barin).
21, Zameshitel! nachal ‘nika o lektroataleplavil’nogo tsekha zavoda
n§ibelektrostal'™ (for Fedchenko). 22. Zaveduyushchiy kafedroy
metallurgii stall i eisktrometallurgll chernykh metallov lenin—
gradskogo politekhnicheskogo jngtitusa (for Agsyev). 23, Zame-
atitel! direktora Instituta mehallurgii im. Baykova AN SSSRB, chlen~
korrespondent AN SSSR (for Samarin).

(Continusd on next card)
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o——(contimed) Card 3.

DUBROT l?ql.&r Nactig.‘{‘nik laboratorii TSentral'ncgo naudtr)m-—izsl;dovztel;zzig
-, Bekshitskly). 25. sdaveauyu
jnstitute chernoy metallurgii (for 1y yusheh

T kogos metallurgicheskogo ins
kafedroy elektrometallurgii Si‘l:irs . ; astl-

6 s ‘nik slektrostaleplavil'nogo tse
tuta (for Kramarov). 26, Bachal’ni a
Kﬁzneéskogo metallurgicheskogo kombinata (for Teder). 27. lllhchz;l’.he—

nik elektrometallurgicheskoy 1nbon;‘borli Kuznetskogo metallurg

ta (for Danilevw, P.M.).
skogo kombins ( (’S’seelm}(etallurgy)

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617130001-2"



CIA-RDP86-00513R000617130001-2

08/10/2001

"APPROVED FOR RELEASE

SUECRE T

i

- A “teese o Bt

s iTIvaeiIo8d

ol
a ‘.

30 smaszcId a3 peaeptezed acadYEl Ry £01TY
£363202398 sC SPUN SOPEIH 178D O TOTIweTIIRIRLI) Je

L8343 JO UOTIRATLHMIATT TWINATTIAAXE, 7IV icemswsxg

WveH PU® TOTIWRTITUASAI) Fusing 4377w axnislsduey
STH UT ESTITEIZJTUN-UON JO SJUSIINDID, - o2 ‘vx°l
SITIWY c2eg CATUSSAY A 'UTYINTITY Y°f ! 0180g
ce-3TY 5o €37553daxg tedtTuwRoIS~-aITRigE oyl I3 paw

=238 3Q3 UD TCIIWTNDOUT O SDUINIIN], - ACUNLISE -1°Y

rozeded JUTEOTTO] SUL UT TITA ITPD AIGA

ot/ivawd

fTasiy D73tWezAnN® 3o puw geraJedaxd ncnu-&- qita séorTe
23 IPYE sFTIITUD JO UOIINEITIRIFALS ZC E6TNINS] OQY
*Favanad Jo axnyszedmey

973 3O 42T TC IDUINTIUT {3 PIV T eess

TRINIONIAE JO

Lt

sanirraLe Arumpsd em N’Eﬂkto saat3od Y3t ateep

e iwr3dafiSVRITES "1°d VW uiEnag ‘5 !a3oB:y Puysyryeisdsd

TTETRTL Y ey senan 971 TY UCTATIIOIWI TOUV SSFRAI3P VR -
LTty ‘d'D !.5392UT JO DMIWITIDITOS Jo PO

AT PUV 3ENID ITI JO TOTIVEL
& szeniyur, - xTwELeN ‘XA
1

Ry

uu 79838 Jo ma1370dDI] TERITURNIMN [UE TOTIETY

TeTRIowY
pesvasTy
<Ja

- ro&wlTTH "E°H PUE wAIYTiON VY WY 1"
t,c9uTI9ng PYE 92 0PTIL T03E JO TITIVSITIVIELID o1 WO

9:3) pINbip @33 UT TRIGN 053 JC ITCTALR
- ,I9¥TZ _'g°0 P@ Lyx@mezorct Y-y !

3o e3UeNIIUI,
2T0r38 DITOTY O1/90I%)

>0 sarsgadosd 243 JO 31T UO #DUANTITT TRAW 00U 199D
ATENCTETIINO0) 3O TETIWETTIRICLID, ~ ACOOIL ‘L7 __{ 10038 JO
UOTINETTIRNIBLID 233 HO, — ($IIWACTSOQILLD) AUTIOAE ‘1K
t,8308T7 12039 Jo 997120d03d FUY slMitnrg O3 WO

RIS ITTWIELIH [PITIVIVL JO I7MINT;IL, = AKE{YE ‘A4 TO®
TTET,INRTN ‘HY ‘LTXRITLON CE'L 18018 FtIwig Jo epwm

(% 07 o3 dn) sBurave) o3
JO SPCUIIN UIRIIEDH, ~ A

:puag alam szeded Fugmcyyey sug

30 Bot3ITEmIOITEN-tog FUTITPY
Ton 1°V ‘oydaleege
‘A9fTTINY °d°y ‘IYENIT “Icx ‘ImaE

“I°A

Te100d5 S3ik PAOT(Y PA¥ [901K JO z=C3aw

~gargosolé Lapuney jo LIowys eu3 Jo Deransd evwed o3 03
2373p{a: 9DUGIPIUGD TIINOJ OUY SEA xRINT J3 TCTINITRARLID
©o 93udrOyUed £3%5  ° (9TATAOIBCUDIAT)) ACUIICARD ‘1 g pae

THL

fAuv=23en iew 25 *Q J069830II PATNIIVT KICITSTA - { X171

¢ .amdna«w.wuw“w woﬂs,om 0a UeTATPPY U4y -ssdefqns wowln'u
29730 puw BoTes7d [(POTIVUIYIRT .nuunmn-\uu Hnuu-bm vey
‘Turprom ‘eorelad s LydurdorTesedd .—.P».:c.ucu-m Lrpumog

J0 epra<y oyl uy s38L{vydseds pepniIuUl w3awdistiawd oqy pUw

paamitoraged eydosd OOv 3Inoqy 8661 CTC~ET

sme oo (EBVD

S3g°ay SY3 jo PUTISIUTAUg TPITREYIGR JO #3InITITI) KSR AV
m?unu;ow:nuvu 4n1738UT 8U3 39 P Awe TTIISITO ETUI IDVAISHY

(ESEN) 6T - $6T A€ ‘e IX ‘RSl ‘ames

AR TOTUYNGL ALTTATOPIO 'USSE XNEN TIREPWAV

vi1389A2] *IT0IQ0INEd

(ACTIwIO® ITEITTITTFIOTIN

- od elyuvyOYSSACG) EIOR JO wojawet (TPISLID B0 2SIV TTOD mluhuh
egeg ¢ ‘
6§ /A€ ~+-BS—n2/A0S g g ‘asfuiymy qOHINY
L ST b |
. . o 3

CIA-RDP86-00513R000617130001-2"

08/10/2001

APPROVED FOR RELEASE



